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Urinary Calcu1i 
Etiology not definitely known 
B. W. Kingrey, '44 
URINARY calculi formed by the pre-
cipitation of salts from the urine 
occur especially in cattle, sheep, dogs 
and horses. The presence of calculi in the 
urinary tract may cause no apparent dis-
comfort to the animal, or they may cause 
serious symptoms and result in death due 
to the obstruction of the flow of urine. 
They usually occur primarily in the wider 
parts of the urinary apparatus, either in 
the renal pelvis, possibly in the straight 
urinary tubes, or in the bladder and may 
later be carried to other portions of the 
urinary passages. Clinical treatment is 
more frequently of the male sex because 
of their smaller and longer urethra which 
is a common site of lodgement of the cal-
culi. Undoubtedly the same factors which 
tend to cause precipitation of the sub-
stances which enter into calculi formation 
influence the female as much as the male. 
The cause of urinary calculi is still ob-
scure. Calculus formation is not a disease 
but a symptom. As a symptom, then, the 
only permanent relief lies in the correc-
tion of the primary condition. It has 
been suggested that eventually some sin-
gle cause may be identified for urinary 
lithiasis and that factors which are now 
suspected to be responsible will then be 
seen to be only auxiliary in action and 
enter to vary the actual chemical com-
position in individual cases. At present 
many etiological factors have been proved 
to enter into the process. Those which 
may be responsible in one case may be 
inadequate in another. 
Hard water is frequently offered to 
explain the formation of urinary calculi. 
An excessive proportion of certain salts 
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in the water may be followed by a de-
posit of some of these salts from the urine. 
The correlation existing between the 
frequency of calculi composed of the 
phosphates and carbonates of calcium and 
magnesium, and the large proportion of 
these salts in the drinking water has often 
been noticed. However, drinking soft 
water apparently does not always prevent 
the formation of calculi, as several cases 
were reported in sheep that had had 
only soft water to drink. The influence 
of the water supply is also manifested by 
the amount consumed. Calculi are more 
common in the winter when water con-
sumption is limited. Theoretical!y, at 
least, an insufficient supply of water':would 
result in a higher concentration of salts 
in the urine which would enhance pre-
cipitation. 
Influence of Minerals 
In regions where minerals are found 
in large proportions in the soil, the urine 
is materially influenced by the chemical 
composition of the food grown in that 
locality. It can thus be explained why 
the condition is more frequent in herbi-
vora in regions where the soil is relatively 
high in calcium content. A number of 
cases may occur in a herd regardless 
of the condition of the soil as a result of 
inappropriate feeding. The heavy feed-
ing of the rich rations employed in fatten-
ing livestock, along with insufficient exer-
cise, appears to have an influence upon 
the apparent increase in the incidence 
of this condition, especially in beef cattle. 
Large quantities of potatoes, sugar beet 
wastes, mangel beets, and feeds particu-
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larly rich in phosphorus, such as bran, 
cause deposits to form of more or less 
insoluble salts which may accumulate 
to attain a size sufficient to block the nar-
row urinary passages. The wide use of 
mineral supplements during the past 
years, without knowing their composition 
or their need, may also have developed 
faulty metabolism in a way not yet un-
derstood. In old age the diminution of 
the amount of minerals utilized by the 
body for the upkeep of the bones may pre-
dispose to calculus formation. By provid-
ing plenty of yellow corn or alfalfa, or 
both, to the ration, a favorable effect is 
frequently obtained in herbivora. Such 
action has often been reported to result 
in cessation of the outbreaks of urinary 
calculi in fattening animals. It is quite 
possible that some foods carry a con-
stituent that produces a low-grade urin-
ary irritation and that, after a period of 
weeks or months, this sets up a sufficient 
degree of cystitis to favor the deposition 
of salts. 
Urinary calculi in the bladder of a steer 
Vitamin A deficiency is thought to 
favor calculi formation. Since it has been 
attributed the function of aiding in the 
maintenance of the normal epithelial 
membranes in the body, lack of the vita-
min may enable bacteria to infect the 
mucosa of the urinary tract and so pre-
dispose to urinary lithiasis. Since urinary 
calculi are seen largely in the winter when 
the rations are usually low in vitamin A 
content, at least in sheep and cattle, this 
may add to the theory of the effect of 
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vitamin A deficiency in addition to the 
decreased water consumption. 
Evidence has been accumulating which 
indicates that the administration of the 
sulfonamide drugs is attended by a 
tendency toward the formation of micro-
concretions. In experiments carried out 
on rats by Sabin, Aronberg, and Ral-
nick13 , sulfonamides caused the formation 
of calculi in 90 percent of the animals 
when given in large amounts. Chemical 
analysis of these concretions revealed a 
high percentage of calcium and the 
presence of the sulfonamide could not be 
demonstrated. It was their belief that the 
sulfa drugs caused mechanical irritation 
to the cells of the renal tubules with con-
sequent accumulations of cellular debris 
in the ducts, each clump serving as an 
organic nidus upon which the deposition 
of calcium salts may occur. 
Infection is usually present in the urin-
ary tract in animals suffering from urin-
ary calculi, but whether this is primary 
or secondary remains to be determined. 
Degeneration products of an inflamed 
epithelium may supply nuclei upon which 
the deposition of salts in the urine may 
occur. These particles may be in the form 
of a clump of sloughed-off cells, casts, 
fibrin shreds, pus, or bits of necrotic tis-
sue. The presence of sticky substances 
such as albuminous and gelatinous ma-
terial is suspected to favor the process of 
lithiasis by binding together small in-
organic particles. Infection may change 
the reaction of the urine and so be partly 
responsible for a precipitation of its salts. 
Hyperparathyroidism in man has been 
shown to be associated with a high level 
of calcium and a low level of phosphorus 
in the blood and an increase of both in 
the urine with a consequent prevalence 
of urinary calculi formation. This matter 
has not received much attention in live-
stock but seems worthy of consideration. 
The composition of urinary calculi de-
pends largely upon the reaction of the 
urine. Calculi formed in the alkaline urine 
of ruminants are usually composed largely 
of phosphates and carbonates whereas in 
the acid urine of carnivores, oxalate, cys-
teine, and uric acid enter into the forma-
tion. The character of the diet and the 
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Pelvic calculi involving both kidneys of a dog. 
presence of pathological conditions may 
alter the reaction of the urine and so 
bring about precipitation of the urine 
salts, 
The effect of the calculi upon the animal 
varies with the type of concretion and 
its location. These concretions may be 
microscopic, in the form of sabulous ma-
terial, small concretions resembling 
coarse sand, and calculi large enough to 
prevent their passage through the ureters 
or urethra. Calculi may be located in the 
kidneys, ureters, bladder, and urethra or 
in a combination of these locations. 
Concretions in the tubules of the kidney 
may be microscopic up to two millimeters 
in diameter. These tiny bodies lodged in 
the ducts cause atrophy of the surround-
ing epithelium. They are formed by the 
deposition of alternating layers of organic 
and inorganic matter, thus presenting a 
laminated appearance on cross section. 
When present in large numbers they may 
seriously interfere with the function of 
the kidney and cause uremia by mechan-
ical obstruction. Usually the effects of 
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the formation of micro concretions are 
more seriously manifested by their ag-
gregation in other parts of the tract. 
Pelvic calculi are usually multiple and 
may show facets from rubbing against 
each other. They may be located in the 
calyces, to the shape of which they con-
form, or they may fill the entire pelvis 
having adapted their shape to that cavity, 
Frequently post mortem examination 
reveals renal calculi in animals having 
died of another cause and which had never 
shown any symptoms to indicate the 
presence of calculi. At other times the 
symptoms may be very pronounced-viz.; 
colic, hematuria, and stiffness of the loin 
and hind quarters during movement. 
Renal calculi are most frequently diag-
nosed in the dog, the animal being uneasy, 
showing an anxious expression, whining, 
making frequent attempts at micturition, 
and moving with the back arched and all 
limbs gathered under the body. Pres-
sure over the region of the kidney may 
enable the calculus to be felt and cause 
(Continued on page 44) 
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(Continued from page 17) 
the animal to evidence pain. The diagnosis 
is made by these symptoms, which how-
ever are not always characteristic, and 
may be confirmed by the use of the x-ray 
in small animals although it may be diffi-
cult to interpret the shadow of a small 
calculus on the film. 
Correction of the diet and the admin-
istration of medicinal treatment may re-
lieve the condition, especially when the 
calculi are in the form of sandy ma-
terial. The administration of ammonium 
acid phosphate has been reported to help 
dissolve calculi or prevent their forma-
tion in dogs with neutral or alkaline urine. 
Diet 
Herbivorous animals should have limit-
ed amounts of grain and no bran; carni-
vora should be put on a diet with little 
meat when the urine is acid. Good soft 
water may be provided. The drinking of 
large amounts of carbonated water has 
been said to cause solution of the calculi 
and prevent their formation in herbivora. 
If the renal colic persists or if suppura-
tion is present, nephrolithotomy or ne-
phrectomy must be performed. When the 
colic is severe the immediate subcutan-
eous injection of morphine or the ad-
ministration of chloral hydrate is indi-
cated. 
Renal Stones 
From time to time renal stones may 
pass through the ureter and give rise to 
severe colicky symptoms. Frequently 
they become lodged in the ureter and 
cause obstruction and dilatation behind 
the arrested calculus. Rectal palpation 
may reveal the obstruction and the fluc-
tuation of the dilated portion may be felt. 
During the attacks it may be totally im-
possible to void urine if both ureters are 
occluded and the symptoms of uremia will 
occur promptly. 
The diagnosis is very difficult and the 
treatment even more so. If the obstruc-
tion is complete the only treatment lies 
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in a ureterotomy with hopes of passing 
a sound down the ureter and moving the 
stone into the bladder, a procedure not at 
all likely to succeed. 
The calculi found in the bladder vary 
widely in number, size, shape, weight and 
chemical composition. There may be one 
or innumerable stones present and amaz-
ingly large sizes may be attained. Their 
composition in herbivora is chiefly of 
calcium carbonate and calcium phosphate 
and magnesia in varying proportion. In 
carnivora they are composed mostly of the 
urates, oxalates and calcium phosphate. 
Usually they occur free in the bladder 
but they may be embedded in the mucosa 
or wedged into the neck of the vesical. 
If the calculi are sandy in nature 
they may be carried out with the urine 
and leave a residue upon the ground after 
the liquid evaporates. In the ram and 
ox, a precipitate may form upon the hairs 
and wool of the preputial orifice and in 
the female a deposition may occur in the 
perineal region. One or more stones of 
variable sizes may remain in the bladder 
and give rise to no symptoms. Often, 
however, colic and repeated attempts at 
micturi tion are observed and the urine 
may be tinged with blood, especially after 
exercise. Constant straining may result in 
eversion of the rectum. An examination 
per rectum usually enables the stones to 
be felt. In the dog they may be palpated 
per rectum or through the abdominal 
wall. In canines, the introduction of a 
metal probe in the male, or of a metal 
catheter in the female, is a means of 
making contact with the stone and rec-
ognizing the condition. Failure to es-
tablish a definite diagnosis in suspected 
cases jutifies the use of the x-ray but 
it must be remembered that the density 
of some calculi is not great and unless 
very careful technique is employed a 
negative report may be given when stones 
are actually present. 
Surgical removal of vesical calculi in 
the large animals is seldom attempted. 
Since the condition usually occurs in 
fattening animals at about the time that 
they are being prepared for market it 
would not be profitable to subject the 
animal to surgical treatment and the at-
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tending loss of weight. It is better to 
provide temporary drainage of the blad-
der and send the animal to market. In 
highly valued animals an operation has 
been employed which consists of opening 
the urethra in the perineal region to 
permit the introduction of instruments 
into the bladder in an attempt to crush 
the calculi and remove them piece by 
piece. In small animals cystotomy is per-
formed quite successfully if carried out 
under strict asepsis. 
Urethal Calculi 
Calculi may form in the urethra as a 
result of stagnation of urine due to a 
constriction in the passage. This is sel-
dom the cause of urethral calculi how-
ever, most of them being stones arrested 
in their passage from the bladder. After 
being lodged in the urethra they may 
grow as a result of concentric deposition 
of salts from the urine. The condition 
is usually due to the presence of one 
stone but there may be more. 
Since urethral calculi vary in location, 
nature and seriousness in the different 
animals, each species will be considered 
separately and factors of significance will 
be discussed in each. 
In the horse urethral calculi occur 
practically only in the male. The favorite 
site of lodgement is the intrapelvic por-
tion of the urethra at the ischial region. 
It occurs less frequently in the horse than 
in the ox, sheep and goat because of the 
relatively larger lumen of the urethra 
and the absence of the sigmoid flexure 
and urethral process. 
Symptoms of Calculi 
Symptoms of the condition include the 
passage of urine in very small amounts 
or even anuria depending upon the de-
gree of the occlusion of the duct. Hema-
turia may be evidenced. The tail may be 
elevated repeatedly and visible twitching 
of the urethra may be observed below the 
anus as a result of contractions of the ac-
celerator urinae and the muscular wall of 
the bladder. If the pain is quite severe 
symptoms of colic may occur. The position 
of the calculus may be determined by pal-
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pation as a hard, sensitive lump or by the 
grating of a' hypodermic needle upon the 
stone when inserted into the urethra. A 
probe passed through the meatus will 
strike upon the concretion and also indi-
cate its position. If the occlusion is com-
plete, rectal examination will reveal a 
distended bladder. The urethra between 
the obstruction and the bladder can be 
felt to fluctuate when distended with 
urine. If the condition is not relieved, 
symptoms of uremia will occur and the 
bladder may rupture. 
Removal may be consummated by way 
of the meatus or by opening the urethra. 
An attempt may be made to force the cal-
culi out the end of the urethra by manip-
ulation and pressure on the rear of the 
obstruction. If this is not successful, ex-
traction may be possible by the use of a 
pair of fine-pointed forceps to seize the 
stone and withdraw it from the urethra 
or a catheter or sound may be used to 
force it back into the bladder if it is 
located higher up. If these methods are 
not successful urethrotomy is indicated. 
Common in Steers 
Urethral calculi are seen more fre-
quently in fattening steers than any 
other animals. This is because of the rich 
rations provided to them which apparent-
ly favors the process of urolithiasis, the 
presence of the sigmoid flexure of the 
urethra and the progressive decrease in 
the caliber of the urethral lumen from 
behind forward. It has been said that 
the practice of early castration of the 
animal results in incomplete growth of 
the penis and so predisposes to the lodge-
ment of the uroliths. The most common 
location is in the first curve of the flexure 
but sometimes they occur in the last 
curve and less frequently in other parts 
of the urethra. At first the stone may 
not completely occlude the duct and a 
dribbling of urine may occur. After a 
time, however, the occlusion is likely to 
be complete due to further deposition of 
salts upon the stone and to the setting 
up of inflammation which causes swell-
ing and the obstruction becomes firmly 
embedded in the tissues. The animal 
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shows the usual symptoms of tenesmus 
and strangury, refuses feed, stamps the 
feet, switches the tail, lies down and gets 
up nervously and evidences other symp-
toms of unrest. The animal may raise a 
hind limb in an attempt to kick at the ab-
domen in the region of the prepubic ten-
don. Rectal palpation will disclose a tense, 
swollen bladder and a painful, distended 
urethra down to the point of obstruction. 
An enlargement may be felt in the 
urethra in the thin subject when the site 
of lodgement is in the S-shaped curve but 
in the fat animal only pain on pressure 
will be shown over the region. If the 
condition is not relieved the bladder will 
show areas of lace-like degeneration which 
allow the urine to escape into the abdom-
inal cavity, and ascites and symptoms of 
uremia will occur. 
The treatment may be palliative to 
provide drainage of the bladder and so 
enable the animal to be marketed, or, the 
removal of the stone may be accom-
plished. The palliative methods consist 
of providing an artificial opening for the 
escape of urine by performing ischial 
urethrotomy or by puncturing the blad-
der. 
Location in Sheep 
The urethral process is frequently 
the location of sandy deposits in rams 
and wethers although the sigmoid flexure 
often arrests stones in their passage from 
the bladder. The symptoms are the same 
as those observed in the ox and unless 
the condition is relieved promptly death 
will soon occur. By fomentation and 
gentle massage the sandy deposit may 
be removed from the processus urethrae. 
If this is not successful, amputation of the 
process is necessary. There has been 
much conjecture as to whether or not 
removal of the process renders the ram 
sterile. If the stone is lodged in the sig-
moid flexure urethrotomy and removal 
may be attempted. 
The condition rarely affects swine. 
When it does occur the symptoms are the 
same as in the ram and surgical removal 
is the only treatment. 
Calculi are frequently found in the 
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urethra of the male dog either in the re-
gion of the prostate or in the gutter of 
the os penis or just posterior to it. Usually 
the obstruction is due to the presence 
of one or more uroliths but occasionally 
the body may be composed of sandy par-
ticles adhered together by a blood clot 
or fibrin mass. The usual symptoms of 
colic, dysuria, hematuria, uremia and 
frequent attempts at micturition are mani-
fested and the distended bladder and 
urethra may be palpated. The passage of 
a catheter or sound will usually reveal 
the location of the obstruction. Roentgen 
rays may be used to substantiate the diag-
nosis. If removal by manipulation is not 
successful, or if it is not possible to extract 
the stone with fine-pointed forceps ure-
throtomy must be performed. 
In cats sandy deposits may occur in 
the terminal portion of the urethra, es-
pecially in castrated males. Other por-
tions of the urethra may arrest stones in 
their passage from the bladder. By man-
ipulation or by the use of a fine metal 
probe relief may be provided. If this is 
not successful it will be necessary to 
incise the urethra. 
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